Anxiety · Breast cancer · Depression · Longitudinal study · Psychological distress Summary Background/Aims: The aim of this study was to assess the course of anxiety and depression in cancer patients over time and to detect determinants of the changes in the scores. Patients and Method: Women with breast cancer and gynaecological cancer (n = 367) were tested at the beginning (T1) and at the end (T2) of treatment in the hospital, 6 months later (T3), and 12 months later (T4), using the Hospital Anxiety and Depression Scale (HADS). Results: Anxiety and depression were highest at the start of the stay in the hospital. More than half of the women are at least doubtful cases in at least one of the two HADS dimensions. The mean scores declined from T1 to T4. After 1 year, depression scores are similar to those of the general population, while anxiety scores remain elevated. The decline of the HADS scores depends on treatment, time since diagnosis, and education. Conclusions: Women receiving radio-or chemotherapy (compared with surgery only), with a long time since diagnosis, and with a low educational level are at high risk of maintaining high anxiety and depression scores over time.
Introduction
Breast cancer is responsible for about 27% of all new cancer cases among women in Europe [1, 2] . Although the general prognosis is relatively good with estimated 5-year survival rates of up to 86% [3] , the disease and the treatment distress the patients severely, resulting in high percentages of psychiatric comorbidity. A scale that is frequently used to screen for psychological distress in patients is the Hospital Anxiety and Depression Scale (HADS) [4] , which comprises the two scales anxiety and depression. Several investigations have shown that these HADS scores are elevated in cancer patients and that there are changes in these parameters over time, indicating that adaptation processes take place. The general outcome is that depression and anxiety are highest shortly after the diagnosis and that they diminish during the therapy and the time thereafter [5] [6] [7] [8] . When the treatment of breast cancer patients was successful and the perceived prognosis is good, anxiety and depression can reach the level of the general population [9] [10] [11] . While most of the examinations detect reductions in psychological distress over time, this is not always the case. Fulton et al. [11] tested women with metastatic breast cancer eight times with intervals of 1 week. The mean scores remained relatively unchanged. Other longitudinal studies [12, 13] also failed to detect a general decline of emotional distress. The differing results may be due to differences in tumour stage, treatment, and other factors like history of the disease or physician-related factors [14] . A further problem is that the sample sizes of the longitudinal studies are often very small. Drop-out processes reduce the sample sizes and make the results difficult to interpret. HADS values can also vary depending on the country. For example, Japanese mean scores are generally very low [15, 16] . Therefore, it is preferable to have control groups from the same country, which are furthermore representative of the general population [17] . The aims of the present study are as follows: -assessment of anxiety and depression in breast cancer patients and patients with gynaecological cancer at different points of time in the course of the treatment, -comparison of these values with those derived from the general population, -detection of sociodemographic and illness-related conditions that account for differences in the courses of the psychological variables.
Patients and Methods

Patients
The study comprises women who were treated at the Leipzig University Hospital or at the municipal hospital St. Anxiety and Depression in Breast Cancer Patients 419 physical and mental stability, and sufficient command of the German language. Eligible patients were invited to complete several questionnaires, including the HADS. Furthermore, several sociodemographic features such as marital status and education were registered. The cancer registry (Tumorzentrum Leipzig) provided information on cancer stage, treatment, and time since diagnosis. The women were tested four times: (T1) at the beginning of the stay in the hospital, (T2) before discharge, (T3) 6 months after discharge, and (T4) 12 months after discharge. While at T1 and T2 the questionnaires were administered in the hospital, the questionnaires for T3 and T4 were provided by mail. Complete data sets at T1 were available for 367 women (table 1) . These women represented 42% of those qualified to take part in the study (n = 879; mean age: 60.2 years) according to the tumour registry. Reasons for non-participation were: current treatment, relocation or discharge, bad physical or mental state, and refusal. The sample comprised the following cancer sites: breast (n = 174), cervix (n = 98), ovaries (n = 38), endometrium (n = 32), vulva/vagina (n = 13) and uterus (n = 12). Informed consent was obtained from all participants. The study was approved by the Ethics Committee of the Leipzig University.
Control Group
The control group was taken from a survey of the general German population [18] . This sample can be assumed to be representative of German people living in private houses. Since the mean age of the women in the original general population sample was lower (M = 49.1 years) than that of the patients, the control group was restricted to women of 35 years and above. This yielded 880 women with a mean age of 56.0 years (SD = 13.9), which is very similar to that of the patients.
The HADS
The HADS [4] is a 14-item screening instrument with 7 anxiety and 7 depression items. It has been widely used in hospitals to screen for psychological disorders. There are four answer alternatives for each item, scored with 0-3. The sum scores are therefore in the range from 0 to 21. Persons with scores below 8 are called no cases, 8-10 borderline cases, and 11 and above definite cases. The HADS proved to be able to detect cases of mental disease with sufficient accuracy [19, 20] . The psychometric properties of the HADS have been extensively studied [21] [22] [23] .
Statistics
Comparisons between groups of patients were conducted with t-tests. The significance level (two-tailed) was set to 0.05.
Results
Anxiety and Depression at Different Points in Time
Mean HADS scores for T1 to T4 are illustrated in figure 1 for both subgroups. Anxiety and depression diminish from T1 to T4. The figures for the combined sample are given in table 2.
Compared with the general population, anxiety is generally elevated, for all points in time. Elevated depression scores are only found at T1 and T2. The percentages of women who were at least doubtful cases in at least one of the two HADS dimensions were as follows: 60.8% (T1), 50.9% (T2), 41.6% (T3), and 43.8% (T4). In the general population, 37.8% (326 out of 880 women) belonged to this category. Paired t-tests between two points in time (with those women who took part in the two examinations) resulted in significant (p = 0.05) mean score differences for anxiety (T1:T2; T1:T3; T1:T4; T2:T3) and for depression (T1:T3; T1:T4; T2:T4). In order to detect the determinants for the reduction of anxiety and depression in more detail, we restricted the analysis to the comparison between T1 (beginning of the stay in hospital) and T3 (6 months after discharge) because the sample size was highest for this pair of time points (n = 228). Both subgroups (breast cancer and gynaecological cancer) are analysed together in table 3. The reduction of anxiety (diff = 1.69) was more pronounced than that of depression (diff = 0.65). Not all women followed this trend. Concerning anxiety, 64.0% of the women showed a reduced level, 9.6% remained constant (equal score at T1 and T3), and 26.3% showed an enhancement of anxiety during the stay in the hospital. The corresponding values for depression are 53.9% (reduction), 13.6% (constant), and 32.5% (enlargement). Table 3 reports on factors contributing to the changes in psychological distress. The mean reductions of anxiety and depression from T1 to T3 were highest among patients with surgery only compared to women receiving radio-or chemotherapy, for women with a short time since diagnosis, and for women with a high level of education. The corresponding group differences were statistically significant (table 3) . Time  T1  T2  T3  T4  T1  T2  T3  T4  n  367  269  308  185  367  269  308  185  880 T1: Admission to hospital; T2: discharge; T3: 6 months after discharge; T4: 12 months after discharge. 
Discussion
At the beginning of the stay in the hospital, anxiety and depression scores were high. More than half of the women were at least doubtful cases in at least one of the two HADS dimensions. This number is nearly twice as high as the corresponding number in the (age-matched) general population. This confirms previous findings and indicates the need for screening psychological distress in order to provide adequate psychological support for the women [24] . The severity of the psychological burden generally diminished over time. At the end of the stay in the hospital, HADS anxiety and depression mean scores were significantly lower than before. During further months, the mean scores continued to decrease. While depression scores reached normal values after some months, anxiety scores remained elevated compared with the general population, at least for 1 year. However, a decline of anxiety and depression could not be observed in all women. About one third of the women showed an opposite trend, with increasing values from T1 to T3. The comparison between several subgroups of the samples provided information about the factors underlying differences in the reduction of anxiety and depression. First of all, patients with surgery had high anxiety scores before surgery and greatest normalisations thereafter. For these women, both cancerrelated and surgery-related factors contributed to anxiety. Women receiving radiotherapy and/or chemotherapy remained roughly constant in their mean anxiety and depression levels. As one could expect, the time since diagnosis also influenced the degree of psychological distress, with higher scores shortly after the first diagnosis. However, among the women with long time intervals between diagnosis and psychological test, there were also women with tumour relapses, which could also have a traumatic influence. An interesting finding is the influence of education on psychological distress. Women with higher education were more stressed by cancer than women with lower educational levels. However, after several months these differences disappeared. Probably, highly educated women are mentally more occupied by the cancer situation at the beginning, but the adaptation process is more pronounced. The results of this study can contribute to ameliorate the psychosocial health care which shows a discrepancy between indication and realisation of psychosocial support [25] . High anxiety among cancer patients can be associated with a greater desire for additional examination and treatment [9] and with a greater affinity to alternative or complementary healing techniques [26] . Physicians can contribute to reduce anxiety by talking with the patients extensively enough about all crucial topics, like the severity of the disease and life expectancy.
Limitations
-Since no initial hypotheses were formulated, the results (especially those of prognostic factors for the HADS reductions) are preliminary and deserve further verification. -The study comprises cases with different diagnoses and different stages in the disease process. Analyses with more homogeneous samples would contribute to clarify the influence of these factors. However, the aggregation was necessary here in order to get sufficient sample sizes.
